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Our climate 1s great — sort of

http://www.lensflare.com/~doubt/pics/garden/
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Avondale, June 28 — July 3, 2004

Avondale, June 28 — July 3, 2004
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Colorado Springs Average Temperatures

Colorado Springs
Average Temperatures (1971-2000)

2]

(o))
o
I

N
o

=
™
”
o
<
<)
)
=
=
e
5
—
o
o
o
E
)
-

w
o
I

N
o
|

—_
o

o




Comparison of Average Temperatures

Colorado Springs, Denver, Pueblo, Canon City and Salida
Average Max and Min Temperatures (1971-2000 averages)
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Pike’s Peak vs. Colorado Springs

Pike's Peak (1874-1888 averages) vs. Colorado Springs (1971-2000
averages) Max and Min Temperature Differences
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Summer Temperature Perspective

Maximum Temperature: July Climatology (1971-2000)
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Summer Temperature Perspective

Minimum Temperature: July Climatology (1971-2000)
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Winter Temperature Perspective

Maximum Temperature: January Climatology (1971-2000)
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Winter Temperature Perspective

Minimum Temperature: January Climatology (1971-2000)
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2004 Daily Temperatures for Colorado Springs

Colorado Springs Daily Temperatures for 2004
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Mean Monthly Pan Evaporation

Average Monthly Pan Evaporation

Note: Cherry Creek Reservoir values

O Pueblo = Cherry Creek Reservoir M Lake George are estimated from reservoir losses
from November through March
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Colorado Springs and Pueblo Average
Wind Speed

Colorado Springs and Pueblo Average Monthly Wind Speed (mph)
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Precipitation — The most variable of all!
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Colorado Average Precipitation

COLORADO
PRISM 1971 -2000 Mean Annual Precipitation
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Colorado Springs Monthly Average
Precipitation (1971-2000)

Colorado Springs Average Precipitation (1971-2000)
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Average Monthly Precipitation
Compared to Mountain Locations

Average Monthly Precip of Colorado Springs Compared to Mountain Locations
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Average Monthly Precipitation
Compared to Other Front Range Cities

Average Monthly Precip of Colorado Springs Compared to
Front Range Locations

—o— Colorado Springs —#- Trinidad Pueblo Denver =% Longmont
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Average Monthly Precipitation
Compared to Eastern Plains Locations

Average Monthly Precip of Colorado Springs Compared to
Eastern Plains Locations

—&— Colorado Springs —#- Sterling Limon Burlington —@—Lamar —— Rocky Ford
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Comparing averages 1s
instructive, but, are we
ever average?




Colorado Springs Daily Precipitation
Accumulation for 1999, 2002, and 2004

Colorado Springs Accumulated Daily Precipitation

—— 1999 —=— 2002 2004 Normal
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A Few Storms Contribute The
Majority of Our Annual Precipitation

The difference
between a very
dry and very wet
year 1s often just
a few storms.

March 2003 Snowstorm in Fort Collins



What Does History Show Us?
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Statewide Mean Annual Temperature History

Colorado Average Temperatures

—&— Ave Annual Ave Temp
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Colorado Springs Average
Temperature History

Colorado Springs Mean Yearly Temperature
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Colorado Springs Summer and
Winter Average Temperatures

Summer and Winter Average Temperatures

=o— Summer (Jun-Aug)
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Statewide Annual Precipitation History

Colorado Total Yearly Precipitation
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Colorado Springs Precipitation History

Colorado Springs Water Year Precipitation through 2004
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Colorado Springs Growing Season
(May — Sep) Precipitation History

Colorado Springs Growing Season (May-Sep)

Colorado College
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Porphyry Creek April 1 Snowpack History

Porphyry Creek Snow Course
April 1 Show Water Equivalent (SWE)
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3-Month SPI

Fraction of Colorado in Drought
Based on 3 month SPI

(1890 - 2004)

Fraction (in percent)
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the

current status of Drought?

So what 1s

OK then

7




1999 Water Year Precipitation

Water Year 1999
(Oct. 1998-Sept. 1999)
Precipitation Precent of Average for 1961-1990 Averages

—— 11,2 143 B9 111

Precipitation
(percent)

@ 0-8
$10-3
@ 30-43
50-83
70-83
80 - 109
110- 128
@ 130 - 148
150 - 168
@ 170- 188
190 - 208
@ 210-238
@ 230 -248
=250




September 1999 Drought Monitor Map

U.S. Drought Monito

Meop focuses on widesoreod drought.
Loco! conaiions moy vory.

D0 Watch

01 Drougkt

U2 Droughi—severns
03 Drought—Extreme A= Agriculiure
B0 Drough—Excepliona VY= Water
»# Delineates Overlapping Areas

Drought type: used only
when impacts differ

pe -
F = Forestfire danger i g

Plus (+) = Forecast to intensify next two weeks * Released Thursday, Sep 30, 1999 ¢
Wiinus (-) = Forecast to diminish next two weeks

Mo sign = Mo change in drought classification forecas




2000 Water Year Precipitation

Water Year 2000
(Oct. 1999 - Sept. 2000)

%o of Average

§ 0-8
$§10-3
§30.43
50 - 59
70 - 88
a0 - 108
110 - 129
@ 130 - 143
& 150 - 163
@ 170 - 183
180 - 203
210 - 23
i 230 - 249
8>3




October 2000 Drought Monitor Map

October 3, 2000 vaidas am.EDT

U.S. Drought Monitor

——

Mo p focuses on widespread drouvght.
Local cond itions may vory.

DO Abnomnally Dry Drought type: ussd only
D1 Drought—First Stage when impacts differ
D2 Drought-5evere

D3 Drougt—Extreme A = Agriculturs

04 Drought—Exceptional W= Water

#~ Delineates Owerlapping &reas F = Wildfire danger

See accompanying textsummany for forecast statements ® Released TﬁHFSdﬂ'F, Oct. 5’ 2000 *

hittpedie re o unl.e duirmaon o o rmanitar. kteol




2001 Water Year Precipitation

Water Year 2001
(Oct. 2000 - Sept. 2001)
Precipitation Percent of Average for 1961-1990 Averages
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October 2001 Drought Monitor Map

October 2, 2001 vaias am.eor

Map focw ses on wid e spreod drouvght
Local conditions may warg
DO Abnormally Oy Wi
D1 Dioughtu od erate
D2 Diought—5 evere
B 03 Diought-Exdreme
I 04 Diougt-Exceptivnal

A= Agriculture
W ="Water (Hydrological)
F = Fire danger (Wildfires)

Mo type = All 3 impacs)

USDA

e
=

[Elineates O erlapping ATeas

See accompanying textsummary for forecast statements
hitp #ens o, unledufmon totim onit or, hm |

® Released Thursday, Octoberd, 2001e

Awthor: Douglas Le Comte, NOAACPC




2002 Water Year Precipitation

Water Year 2002
(Oct. 2001 - Sept. 2002)
Precipitation Percent of Average for 1961-1990 Averages

Precip

% Average
@ 0-9
@ 10-28
@30-48

50-88
70-8B8
80-109
110-129
130 - 149
150 - 169
170 - 188
180 - 209
@210-223
® 230-249
®>250
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October 2002 Drought Monitor Map

October 1, 2002

“alid 8a.m. EDT

0O Abnormally Dry Drowght Impact Types:

B1D Noderate L= Agricuture
rought—hdoder W = Water (Hy drolagical

b2 Drought—Severe F = Fire danger (Wildfires)
B 03 Drought—Extreme A Delineates dominantimpacts
B 04 Drought—Escceptional (Motype= AI3 impacts)
The Drought Monitor focuses on broad- scale con difion 5.
Local cond#ions may vary. See accompanying text summary
for forecast statements .

http:/idrought.unl.edu/dm

Awthor: Rich Tinker, CPCMNCEPMNWENOAA




2002 Daily Streamflow
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2003 Water Year Precipitation

Water Year 2003

October 2002 - September 2003 precipitation
as a percent of the 1971-2000 average.

COLORADO

STE AMBGARoh
107 SPRINGS

Precipitation
(percent)

@ 30-49
50-59
70-89
80 - 109

@ 110 - 129
130 - 149

L : ~ o
[ ]Elevations Above 9000 Feet

10 Q@ 10 20miles
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U.S. Drought Monito

September 30,2003
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I 02 Drought—Severs
[ s Crought—Edreme
B o Croughi—Esceptional

A= Agncultuial (orops, pastuies,
gras slands)

H= Hydrolagical {waten)

Ho type = both impacts

# Delneates dominant mpacts

rhe Drought Mon dor Focu sas on broad- scale condifons.
Local condi#ions may vary. See accompamying te:t s ummany
for forecast statem ents.

USDA

¥

i@

Releas ad Thmsdﬂg

Author: Candace Tanke sl ey
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2003 Daily Streamflow

USGS 07094500 ARKANSAS RIVER AT PARKDALE, CO.
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2002 2003 2003 2003 2003 2003 2003 2004

DATES: 09/703/72002 Lo 02724752004
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¥ HEASURED Discharge
—— DAILY HEAH DISCHARGE

4% Station operated seasonally

http://water.usgs.gov/cgi-bin/daily flow?co




Where Do We Stand Now?




2004 Water Year Precipitation

Precipitation
(percent)

® 0-8
@ 10-28
@30-4
® 50-69
70-89
80 - 109
@ 110- 129
@ 130 - 143
@ 150- 169
: @ 170-183
128 120 £133 150 - 203
‘ ‘ § 210-229
@ 230-249
®>230

11 96
B 09196

Water Year 2004 (October 2003 through September 2004) precipitation as a percent of the 1971-2000 average.




Growing Season (May-Sep) 2004
Precipitation as Percent of Average

Precip

% Average

@ 0-9
@ 10-29
@30-49
50-59
70-89
90 - 109
110- 129
@ 130- 149
@ 150 - 169
@ 170- 189
190 - 209
210-229
@ 230-249
®>2%

Elevations Above 9000 Feet COLORADO 10 O 10 20milee




U.S. Drought Monitor  ©°%2%.2.2°%

el

intensity, Drought Impact Types

[ | DO Abnormally Dry r~' Delineates dominant impacts

[ ] D1 Drought - Moderate A = Agricultural (crops, pastures,
grasslands)

B O3 Drought - Extreme H = Hydrological (water)

B O:4 Drought - Exceptional  {No type = Both impacts)

USDA N S AN, - )
0% B @

The Drought Monitor focuses on broad-scale conditions. =
Local conditions may vary. See accompanying lext summany

for forecast statements. Released Thursday, October 7, 2004
http://drought.unl.edu/dm Author: Michael Hayes, NDMC




2004 Daily Streamflow
=zUses

USGS 07094500 ARKANSAS RIVER AT PARKDALE, CO.

Har 01 Apr 01 Hay 01 Jun 01 Jul 01 Aug 01 Sep 01 Oct 01 Hov 01
DATES: 0271652004 to 11711752004
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® HERSURED Discharge
— DAILY HEAH DISCHARGE

% Station operated seasonally
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WY2004 Temperature Departures

Water Year 2004

age, degree F
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Arkansas Basin Snowpack

Arkansas River Basin Snowpack
Based on Provisional SNOTEL data as of Feb 049, 2005

Current as Pct of Awg: 125%
Current as Pct of Last Year 149%

Current as Pct of Peak: 81% o ‘
Awerage as Pct of Peak: B5% : N RCS
4

Natural Resources
Conservation Service
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Reservoir Levels

Colorado Statewide Reservoir Levels on October 1st
for Years 1997-2004
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Colorado Springs 2005 Water Year Precipitation

Colorado Springs

2005 Water Year (Oct '04 - Jan '05)

—— 30 Year Averages-1971-2000 —+— Max Year - 1999
—a— Min Year - 1939 —<— Period of Record Average - 1893-2002
= 2005 Water Year Accumulated —e— 2002 Water Year Accumulated
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Really Know?
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Multivariate ENSO Index (MEI)

MULTIWARIATE ENSO INDEX

lllf‘"mm“‘n'[lﬁmllnu'm“‘T‘['m“lll‘"“m

WOaa—CIRES Climota Diognostica Center (COCY Univereity of Ceolorods at Bouldar

g1
=3
_!_I
£
'
13
i
T3
a1

Fi

Standardi
ra l..

1950 1955 1360 1965 1970 1975 1980 1985 1930 1995 2000  Z00%

Last update: 8 February 2005
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El Nino Forecast

NINO3.4 SST anomaly plume
ECMWF forecast from 1 Dec 2004

WMonthly mears plotied using NCEP adjusted Ok 197 1-2000 climatology
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Forecast poduction date: 14 Dec 2004

http://www.cdc.noaa.gov/people/klaus.wolter/SWcasts/




Temperature
- Feb-Apr 2005

I
K
B g Ly
! o i
kit
-3 i
(P
e
(33
1 ”
ot
A
1 [
30
1
40
[ )
- I
PERA J i
- !
) J J ANCES - FOR
) H J U i MERNS =i
HL ) H Ju MEANS NOR
B FANS D
1 1 D0 U

From the Colorado Prediction Center
http://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.html



Precipitation
FeD-ATHI.

PRECIPITHTIDN DUTLDDK 3 |

0.3 MO LL SEASONAL / EEHHEHNSFE%UE[— "
YALID: FMA 2005 | A MEANS RBOVE
MADE: 20 JFIN 2005 ' N MEANS NORHAL

“ B HEHNS BEL OH
-120 =

From the Colorado Predlctlon Center
http://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.html



Temperature
MarMay 2005

/ .\.,‘k'h
TEHPERHTURE OUTLOOK 4 |
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YALID: MAM 2005 A MEANS ABOVE
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From the Colorado Predlctlon Center
http://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.html



http://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.html
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From the Colorado Prediction Center
http://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.html
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From the Colorado Prediction Center
http://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.html



For Colorado Springs,

Average Precipitation = ~ 17 inches
(WY2004 = 20.25 inches)
Average Evaporation = ~ > 24 inches

therefore,
Drought 1s NEVER really over.




While we may not be able to
predict 1t, at least we should
know what we get!




CoAgMet
Weather Data for Agriculture

e Automated weather stations

with daily and hourly

readings of: —_—
—  Temperature CO AGME o hgm,
—  Wind
—  Precipitation

— Solar energy
—  Evapotranspiration

http://www.coagmet.com




Colorado Climate Magazine

* Good bedtime reading
about the climate of
Colorado -- recent
and historic

-
« $15/year subscription
pays printing and
mailing costs
N\

http://ccc.atmos.colostate.edu/magazine.php




Colorado Climate Center
Colorado State University

 Data and Power Point Presentations available
for downloading

 http://ccc.atmos.colostate.edu

click on “Drought”

then click on “Presentations’




El Paso County’s RainCheck Program

" TECHNOLOGY SERVICE CORPORATION

rainvYchec k.org

home  volunteer data entry maps reports help

Registered User Login Rain-Check in Colorado

Username:

= Logan

Password:

Ii
Laogin

Click on El Paso County for t i ; = .
more information. . = :

all of 1
on a dai

ho would

-t ) both. A final important not
hat falls me : E ure it. When this ha

http://www.rain-check.org/
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CoCoRaHS

Community Collaborative Rain, Hail, and Snow Network

| L i | .
http://www.cocorahs.org
« Over 1,000 volunteers participate in rain, hail and
snow measurements. N

» More accurate maps, verifies forecasting, radar
research, crop damage, drought/flooding, educational
purposes.



CoCo RaHS

Volunteers of all ages helping scientists study storms.
The exploration begins 1n your back yard!




What Does It Take To Be A
Volunteer?

Scientific curiosity.

An interest in weather
and an appreciation for

-
water.
Enough unobstructed
space to install a rain

N

gauge.
Two minutes a day for
a good cause.




CoCo RaHS
Simple Tools to Study Rain

Rain Gauge

Example Station



CoCo RaHS
Simple Tools To Study Hail

14-inch square Mounting
plywood '

Hail Pad

Damaged Ha11 Pad



Fort Collins Daily Rainfall Examples

Fart Collins Precipitation Map

Fart Collins Precipitation Map
For the 24 hour peried ending ~7:00 am on 07/27 /2001

For the 24 hour peried ending ~7:00 am on 07/13/2001
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Colorado Hailstorm

July 10, 2002, Parker, CO
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COLORADO

'«%p mﬁr[ ﬁm& TRR R SO R TE  DFS S
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. Our goal is at least one per square mlle over urbanized areas.

* As many as we can find in rural areas.



For more information visit the
CoCoRaHS Web site

http://www.cocorahs.org

Support for this project provided by
Informal Science Education Program,
National Science Foundation

and

many local charter sponsors.




